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ABSTPACT 

This environmental unit is one of a series designed 
for integration within an existing curriculum. The unit is 
self-contained and reguires minimal teacher preparation. The 
philosophy of this series is based on an experience-oriented process 
that encourages self -paced indepenuent student work. The purpose of 
this particular unit is to prove that variation does exist within 
populations. Skills employed in the unit's activities include 
collection techniques, quantitative measurement methods, 
record-keeping, and the use of graphs. Haterlals for study can be 
collected at a preliminary field trip or from classroom potted 
plants. Activities are geared for students in grades a-8. Teacher 
information such as materials, background information, and 
additional, more sophisticated topics is given. (HA) 
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THE ENVIRONMENTAL UNITS 

I his IS om- oj >;roiip t»t I nvnonment.jl Tnits written by the bnvironnu-nt.ii Si icncc C ontir and published by the 
N.Jtion.il Wildhte ledeMtion. 

In both theory .ind pr.utue eiiiu.jtion is the essential base tor lon,>-range Kh.i1. regional and national proj;rams 
to improve .md maintain the quality of envnonmenl necessary Un nian s welfare anil survival. Cili/ens must be av% jre 
ol e<olo>;ual relationships in order to recv>Kni/e. appreciate and tulhll constructive roles in society. I his awareness 
should be launched throu>;h the txistm^ educational process- in classroom and related m hoo! activitiis. X'o special 
courses on ecology .an leplaie the need to integrate ecological learning throughout the existing curricula of our school 
sxstems, lurthermore. tht> lite-styles and \alue-syslems necessary for rational environmental decisions can best be 
a^quueil through repeated expiNsure ti> ecological learning which pervades the total educational experience. 

It was with these thoughts that we developed these c urriculum materials, I hey were designed for the classroom 
leather to use with a minimal amount of preparation. They are meant to be pari of the existing curriculum- lo com^ 
plement and enhance what students are already experiencing, liach unit is complete in itself, containing easy-to-follow 
destriptions ot i^bjeitives and methods, as well as lists of simple materials. 

The underlying philosophy throughout these units is that learning about the environment is not a memori/ation 
process, but rather an experience-oriented, experiment observation-tonclusion sort of learning. We are confidrnf that 
students at all levels w ill arrive at intelligent ecological conclusions if given the proper opportunities to do so. and if 
not forted inti> •right " answers and precisely "accurate" names for their observations. If followed in prmo-'- by the 
teacher, these units wii! result in meaningful environmental education. 

In the process i>f development, these units have been used and tested by classroom feachers, after which they have 
undergone ev.iluations. revisu^ns an*! adaptations, Further c*^nslructive comments from cl.issroom teachers are cn- 
ctmraged in the ht^pe that we may make even more improvements. 

A list of units in this gnnip appears on the inside back cover. 
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The variations studied in this unit will be those that the children 
can identify in their own plants. They may find variables in leaf num- 
ber, leaf length and breadth, leaf area, and plant weight. In attempt- 
ing to understand how variations occur, two areas could be studied: 
1) environmental conditions, and 2) heredity. The purpose of this 
unit, however, is to prove that variation does exist, rath^^r than 
explaining why it does so. Therefore, the thrust of this unit will be 
aimed at variations which arise from conditions in the environment. 

During the course of this unit children will become familiar with 
collection techniques, quantitative methods of measuring the varia- 
tions studied, record-keeping, and the use of graphs as a means of 
showing and comparing variations. The concepts stressed will be: 
1) that life exhibits variety even within a species, and 2) that the 
range of this variety is predictable and limited to a normal curve. 

This unit would be used most appropriately as an outdoor 
activity in the spring or fall. But if potted plants can be obtained in 
the quantities required, the activities could be conducted in the 
classroom during the winter. 
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iNTRODUCTiON« 

The study of ecology begins with an observation of plants and ani- 
nrjals in their own habitats. Since many environmental factors can be 
measured at once, it's possible to correlate the behavior and structure of 
plants and animals with the forces of the environment. It seems, for 
instance, that plant behavior may vary according to the amounts of avail- 
able water, heat, light, soil, wind, etc. Over long periods of time, certain 
adaptations may become inheritable and may account in part for the 
variety in plant and animal types. (See Population Variation, a unit on 
heredity in this series.) 

Within a relatively short time, some changes in plant and animal 
types may occur as a result of immediate pressures from the environ- 
ment. These changes are not hereditary. This is why the behavior or 
structure of a given plant or animal species is not always unifo- m in ail 
the areas where it is found. 

This unit illustrates some of the variations that exist within a 
species. Our investigations will be limited to a member of the plant 
kingdom, but the conclusions drawn and the concepts developed can be 
extended to the animal kingdom as well. 



sheet 

scissors (round point) 
scale or balance (opt.) 
plastic bags 
rulers (centimeter) 
graph paper 



MATERIALS 

string tags 
pins 

small paper plates 

string 

long nails 



milk cartons 
Cheerios 

colored chalk, pencils, 

crayons 
tape 
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♦This unit can be used in association with Transect Studies and 
Contour Mapping of this series. 
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Differences in Living Things 



ACTIVITIES 

I. Pre-Field THp 

This activity begins with a Reneral survey of several 
plant types and then proceeds to a specific study of 
a single plant type The general survey will introduce 
the children to the idea that variation exists among 
all species. The specific study will measure these 
variations as they exist in one selected plant species. 

The site you select for the study can be any grassy 
area which is easily accessible to your class. Since it 
will be necessary to remove plant specimens from 
tms area, you may have to get permission to use it. 

The plant chosen for the second phase of this unit 
will be collected mos,t extensively. Plantain is sug- 
gested for three reasons; plantain grows profusely 
under a variety of conditions, so it is usually avail- 
able; us large broad leaves are easily handled and 
studied; and the removal of these plants probably 
won't be regretted by the caretaker of the grounds. 
However, any species (bush. tree, or smaller plant) is 
usable, provided a number of different plants of the 
species can be studied. Also, the leaves should be 
accessible to the children and easily handled. They 
should be large and smooth-edged. 



A map of the study site should be made if you are 
planning to do the "Additional Studies" listed at the 
conclusion of this unit. The class will use the map to 
record the location of the study plant, so it should be 
drawn in large scale. Include on this map all the 
prominent oh ects. structures and plants which pro- 
ject above the grass level. A free hand sketch will 
suffice; however, you may want the class to prepare 
a more accurate map as an exercise for the unit 
entitled Contour Mapping in this series. 






hedge ^ leaf tree 
O bush VV tail grass 

^ needle tree X location of a study plant 




II. Field Mp 

Parti. Surveying the Area 
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.1 ( t^?>tM^ F^rovi jt« ^tr.iu^ht p:ns v^r scotch. 

p.i K J U'sjf r.v.^f htm 1 st»e tf hi' find ^u'^othor 
!<\^t . t ;hi* sjn>t* kiful thr sht^fi tv^ match it Ask 
Ah:i? rt\isc*^.inp he used to den;io the second le- s 
tt^^ <<jrne hvpf* .is the f^rst Did he use color. o. 
SI.**'' Ask i^ f vx>lunteers to m.^tch t.^e rema»n,nR 
M\^ves, (^ifpress^ni: ihe cntOfK^ they use to do so. This 
vw'J rcsui! t*^ ^f^ver.u r*<^ups of distinct leal types. 
These dis!«-; ♦ :iNif tvpf'^ I'^lonf to pUuits of the same 
sp<^ci<*s 

Novv ihat the chiuiren have .^oted some character 
istics Ahich differentiate species, shift the game to 
th.^t of i^o^ntin^: ;nit th»>se rhciracteristics which vary 
within a s|}ect**s Cf^r^ose one of the leaf projps, and 
ask a child to pick one leaf from the nroup Remove 
oh the pins or tape, put tfie chosen leaf back into the 
pr^up, and shuffle aH the leaves of the proup together 
Ask him apam to seiect tne leaf from the group. 
Inquire how he determined which was the correct 
leaf (Does th's ierd have a sliphtiy different si?e^ 
s^ane'' coior"^) 




Now ask the class to pair off and select leaf groups 
from the shet^t. if an insufficient number of species 
has been collected, the class should pick more leaves 
from the surrounding area Have them examine their 
leaves, noting differences among members of the 
group. As the teams finish observing their leaves. 
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thev may exchar^re leaf p:roups After each team has 
t^! M rvt\i si^veral leaf proups, asK them what char 
acter:stics thev found which varied within theu* spe 
cies Characteristics wliich rtupht appear on buch a 
list include si?e, shape, color, leaf edge, vein pattern. 
You r-na^y need to point out that these are the same 
characteristics they used to differentiate between 
species The important fact :s that withm a leaf type 
there is some variation m characteristics, but these 
characteristics are stHI basically similar enough to 
diHerentiate the leaf from another leaf of another 
species. 




Part 2. Studying a Plant Type 




Now proceed to a more specific study of your area 
by concentrating on the collection of one plant spe- 
cies (e g,, piantam). Examine a group of leaves of the 
selected plant, beginning with the samples from the 
sheet collection. The children may list the variations 
they see m these leaves. Ask if they can look at this 
small group of leaves and determine what character- 
istics {si?e, shape, etc) the most common leaf for 
this plant would have. Do they think that all possible 
variations of any given characteristic are represented 
within this group? Ask if they are certain, and how 
they might find out. Try and wait until one of the 
children suggests that they examine a greater num- 
ber of leaves, in order to be more sure of what the 
most common leaf would look like. 
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iMjstK l\jrs Ask thon^ tr siirvrv t^o arrj ,^p;iirv this 
tin^i' hmr ^^rcH f»< .iMv f<M the seUn tod ^tudy 
\^\Av\ One pl.Hi} or \vn leavos per child should nutftce 
V\ht»n iOlUntir^^: j pljtit the students shouUJ remove i! 
.^<. a \^h»>!e the leaves mtait This will require 

that they ( ut t^H"^ plant i U^se the p.round When 
coHect-n: kaves f:or?i a hush or tree, they should ail 
( oHect Uom the sartie area on the bush For Oitornple. 
thev r-r^ij^ht all Cv-^IUh t ftom the tip oi the branch back 
towards the stem Why each child shouUi collect and 
cut in much t^^- sjnu^ way may be an impossible 
question tor them to ansvser at this pom! Later, when 
they compare variations, the importance of havmg 
ustHi the s.uTie technique should become more 
apparent 




The child^s name should be on a tag along with the 
date of his collection. A tag may then be r*tached to 
each plant or inserted mto the bag of leaves. At this 
point, the plant's location may be marked on ihe site 
map if one has been prepared. Place the plants or 
leaves m plastic bags to prevent drying out while 
transporting them to the classroom. Leaf freshness 
can be further insured by sprinkling them with water. 
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III. Classroom Activities 

Pan 1. Observation and Measurement 



■ / .. ■ ■ ■ > 



After the children have exammed their leaves ask 
them to sn^te some of the variations they observe. 
List these on the board and ask them to fmd who has 
the extremes of these variations. For example. **Who 
has the longest leaf?'* In order to fmd an answer to 
this question, they wHi be required to compate leaves. 

Comparisons are best made by measurement, 
though you might want them to decide upon measur 
mg on nieir own. Perhaps if equipment such as bal^ 
ances. praph paper, and rulers are arrayed on a table, 
some ideas for measurement will occur to them. 
Some variations (e.g . cole \ l^af thickness, etc ) 
require r.Mher sophisticated apparatus. These may 
have to be examined on a oescnptive basis (e.g., 
darker, thicker). 

in order to make comparisons, it will be necessary 
to choose one method of measuring a certain varia- 
tion and make sure that everyone uses it. Otherwise 
the measurements will not be uniform and compari- 
sons will be fruitless. Allow the children to devise 
their own methods at first. entually. the children 
must establish, through class discussion, one best 
method for the measurement of each variation. These 
variations can then be compared on graf hs. 

All measurements should be recorded. Explain that 
record keeping is a natura; requirement for science, 
and that the children will find it advisable to record 
their measurements and other information in note^ 
books. Do not set forth a specific format for the note- 
books. The children should not be restricted to keep- 
mg notes in only one way or about only certain things. 
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Thoy m;iv m^<^ importanro in rocordmp information 
MM^^inriv unM^Kdcni to thv point of tho activity, but 
thiS ^houLI n.)! he disrour,^f:e(J After tho class has 
made Its oH»asur< rtH^n!s. each child will construct his 
own rraph fron) the data recorded m his notebook 

Part 2. Constructmg the Individual Graphs 




The variations selected for study by graphs should 
be those which have been measured m the same way 
by the entire class Provide the children with graph 
paper and ji>k that they make one square equal to 
one unit of the variation measured Individual g'^aphs 
such as the foilowmf; can be made 
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^h fv v-.ve r>^^^hc^^. ^^f>K ci'uL! I^r u^eJ for 
r^^iV drvn e rtlu r ^ 

Leaf area rjn l r ,ii pioximated m two Aays The 
f^'l lfi n (ould outhr^r ,j UmI on fraph pam^r They 
r.'UM ttu n rount ,ill Wh^ whc'iU^ ^iHJar? s inside the 
-utiine. uHtl fount oveiy vquare which is only partly 
insiJe the cnithoe Of course, if the students are 
f.in.rl^jj vMth lr,u tH>r^s they Can ijse ffiese The sec nncf 
nu^thod rcMiimov making, an outline of the leaf on 
dMAinp \\^^vf The children fill in this outline with 
i>e.is ( vnmt tin* tujnit?er of peas uscnf 

Leaf weight i an Uv approxim,jtec1 even if a balance 
scale IS nut .iv.ulahle Make a strinr h.nness for two 
sni.ill p<3per plates by punchm^^ truee equidistant 
holev in o.ich pK^te^s nrcunif ^rence Take three 
pieces c^f eqiiai lenpth stnnp, and l^nc^t each one to a 
separate hole 1 le all three stnn^^s to^^ether at the top 




You may want the children to think up their own 
rr^ethods for makmg ^ string fiarness. 

When the harnesses are made, hang them from 
the ends of a 30 cm wooden ruler by attaching them 
with tacks. Support this rul<^r at some point between 
the two plates so that it balances. (Note: the mid^ 
point of the ruler, i.e., the 15 cm. point, rr^ay not be 
the point of balance.) Mark this point and drive a long 
nail through the ruler to support the ruler and plates. 
Work the nail so that the ruler swings on it freely. 

This device can be supported across the top of a 
sand filled mMk carton whose top has been cut off. 
and whose two opposite sides have been cut away 
near the top to allow room for the balance arm to 
swing. The leaf is put onto one of the paper plates. 
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After each child has completed his graph of each 
of the v.utobles chosen for st dy. hiive the class look 

all tH<- (i.ita Separate tl e praphs into groups 
acv:ordmn to the type of variation measured, and post 
these where they can be examined by the class. Again 
questior^ who had certain e>(tremes of a variation. 
Ask for evarrple \^\^a rrally h{^d tho longest leaf 

Pari 3. Graphmg Composite Hi ^ograms 




Do the children find some difficulty m searching 
each graph for data? If so, the graphs might all be 
reordered to make answering questions about the 
variation of a particular characteristic easier. It would 
be helpful to make one la^^ge graph for the entire 
class. This would eliminate examining each grapii 
independently wheti a question is posed. (Remember, 
though, that only data for the same characteristic 
may be combined to make a composite graph.) 

Prepare large graph outlines for each variation 
(e.g.. area, length, weight, etc.) either on the board 
or on sheets of paper. For a class of :hirty students, 
collecting one plant each, a graph with 50 units on 
the vertical axis and ?5 units on the horizontal should 
be sufficient for any variation measured. These 
graphs will not contain any information initially. The 



(l,ita will t>e rer»steted on these praphs by mdividuiJ 

Colored ch.ilk. crav(>ns. colored pencils, or a com^ 
h^nation r^l three, could oe used by the children 
when transfornnp information from their individual 
^^^phs to the class composite praph Lme up the 
colored chalk or f)encils The fi'^st piece of chalk jr 
crayon is used by the first child and replaced m its 
position, the second piece by the next child and so 
on In this way, each child can keep track of his com 
tribution !o the composite graph. 

telow is a praph showing data collected by a group 
of ten teachers for leaf area. Each teacher measured 
the area of twelve lilac leaves by outlining the leaves 
on inch grid graph paper. They counted the num^ 
ber of whole squares enclosed by the outline, and 
estimated the number of whole squares which might 
be made from the fractions of squares enclosed in 
the oi'tlme Similar composite graphs may be con 
structed fnr leaf width, length and weight. The class 
as a whole might measure t*ie variation in the number 
of leaves per plant Of course, this is only practical 
if they have collected entire plants such as plantain. 




tf there is sufficient data for each variation meas- 
ured, perhaps the students will see a pattern develop 
ing among the several graphs. A line following the 
shape of the graph, connecting the top most point 
in each column, will make tins pattern n.ore evident. 
Ask the students how they would describe the general 
shape formed by the line that's been drawn. 
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.r^^ - I i X ur\r !hrv iv^\i to 

^ .5 M J j-t An i.Iim! (uuv WiHii\^ 

t r t f * ^ »\U « .r- t syn^n^rVh Ai v« jr^v pl.mt 

I -U*. hK5<.iHj t .ujso ( c'M,Mtin|^ 

It IS .^>t.in! lor ff o fHilJrr- t ^ rrco^^niro V v 
•r- S'-. V ^ r ♦^v.^s! '^-s h ott^ mo.isufod in ths^ 
tMoii ?,iM r-^to \hv n^nUUv of a contmu 

ou^^ ?jr,^*e r«^\ir.j}rvs » t aM^! is n^Msurinl Ask 
c\iss Ah.it (. >ilusu^ns mu^ht ho dr.ivvn from this 
xih^ lit fnr litft^ro^fes and stmil.uitios rf individuals 
ul s.imr M^s U t t^<^ studonts * ^ujre out that 
the c r.jsH !rr,',tjf s of j sporios clubttr because the 
siH' .r^^**ns <>f J pijnt type are. bv definition, ht-^sicaily 

S-^riM' tH*e^!» f.nk^v^ whirh could he asked ab^ut 
the previous (j>nip(is}te rrtjph Similar ones may be 
askevi of voi.r students m ^e^ation lO thi^r j'.raphs 

* V%hat appears to be the most common area for 
t*ie leaves .iCc^^ tTltnf:^ to our samphng^ What are the 
second, third and fourth most common areas'** 

Can vv.^ say our cort^posite Rraph tells us there 
are positively r>n plants with leaves an area less 
than ? st^uares or more than 17 squares^ ' (Such an 
assumption cannot be made no maiier how large a 
samphnp was taken. They can only assume that it 
would be unlikely to ftnd a leaf of either of these 
areas ir^ the loc.jtion \Nhetv their sample was taken ) 

"Can we assume we would get the same graph ti 
the same size sampling were taken from another 
area' ' Environmental fv^ctors and hereditary factors 
must be considered before answering such a ques^ 
tion If the area has the same environmental factors 
of soil light, temperature, etc., and if the plants of 
this area evolved under the same conditions as the 
study plants, the resulting graph might weM be the 
same ^ ut complete similarities of conditions are very 
unlike\y 

we measured these variations in another plant 
species, would we get the same results?*' The class 
should now understand that the genera! shape of the 
curve {ben shaped) should be the same but the curve 
might occupy a different position on the graph. 

To firmly establish the idea oi samp!*: size as it 
mtluences the results, have the children look at their 
individual graphs. Ask if they see any beU shaped 
curves on these individual graphs. They probably 
won't. Cdo they explain why? Organize the children 
into groups of six and ask them to try to combine two 
or three graphs wdhm their groups to see if a sym- 
metrical or bell shaped curve results Possible small 
graph combinations foHow, Here are sample ques^ 
tions which couid be asked about them: 



si'.rral c^ ^m>^*n«'c ^ whid) lesnMevl in a bell shaperf 
* ijrve"^ If thr c|urMii»ns ,»SH,>d .iPimj! th^^ class nnt; 
pcs^te prar^h \s<>»e asked of the small CGmi^ositr 
rNM'^f'-v would the answers he the same^ H not. which 
rr^aits are the most valid, tfmse oi the class cor^i 
posite or those of the small composites^ If the results 
ar»^ the .,ar^ie. could we say why a samphng of this 
smaller si?e could refvK^r- the larper class sampling? 
Could it be this result was lucky?' Do the children 
think It IS repeatahle^ 
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ADDITIONAL STUDIES 

Environmt ^^lluenro on pKmt pr(mth *Tiay bo 

I. Comparing Two Graphs 

elect ri^^'^t tor study which seems to grow under 
a vjnetv cf conditions PK^ntam, fn. ex,imp'e. can be 
♦ound crowini^ m m.^ny types ot soils, under wet and 
'r conditions, in tH)th slKun .^nd sunny areas. How 
^ ver It IS reasonable tc assurw that piantain has a 
specific set of conditions which will result m its 
optimufTi growth and health It rs a les:f heaithy and 
a If^ss sutcesNtuI plant under anything other than 
theso conditiv.ns 

The children n-^i^ht take a samphng (ten leaves or 
one plant per rhad) of all the plantain found in spots 
which are shaded ior much of the day They could 
measure and r*'aph variation in area, leaf length, 
number of leases per plant, etc They might then 
take a sampling of all the plantain they fouo ^ in 
areas which received sunlight al! day. The sam?' vari^ 
ations can be measured and graphed for this sam- 
phng. Have the children compare ^he two grapas Ask 
if they are essentially the same. If not. ask how tney 
differ. Do the children think that plantaui prefers 
shade to light or light to shade? Can they answer this 
question witnout investigating other possible environ- 
mentcJ varjabio<. such a:> scH typc*^ Extorsive ino 
cedures for testing two envuonment^-l factors are 
*ound m the units on Soil Acidity and Aikaiintty and 
Soil Water Holding Capacity m this series. 
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II* Graphing Using Two 
Variables 






It IS possible to graph two variables, such as 
average leaf length and soil acidity, so that each one 
IS seen in relation to the other. Taking this a step 
further, one of the variables may be seen e.s a tunc* 
tion of the other because it varies as a result of a 
change m the other factor. 

Suppose, as shown m ttie graph which follows, we 
have five plants of the same species. To each of the 
five, we add the same amount of water, at the same 
intervals. We expose each to the same amount of sun^ 
light and we keep the terr^perature the same for all 
five. In fact, all environmental elements are kept the 
same for all five plants, with the exception of one ele 
ment — which vanes for each — m this case, soil 
acidity, (Soil acidity can be measured ^ith a soil test 
kit,) By mamiatmng this environmental control over a 
period of time, we can then assume, a:: the graph 
indicates, that any difference in average lecf length is 
CiCpeMMCnt upon soil acidity. 

Thus, from the data, we see that a soil acidity of 
4 5 makes for optimum leaf length in those plants 
tested. Also, leaf length tends to decrease as the 
soil becomes more or less acid tiian 4,5. 
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IVtt^-^i^ i| to |.n f.y^, j.^K; rv^^.^i p^^^ ^^^^^ p,^^^^^ 
<\n h pot tok.Ju; i !o |)\k e r,u h jnto the soH m the 
s.jnv A.w n e s.Kne depth s.^oi^ iioproe of p. rking 
.uvHi'M r.>ots. rti ) The plnits shouki M be as close 
to t^^e sjme m.v initijliy. »is possible This could 
proiMhiy he jssured by pLintinjf; uirpe number of 
set* is in sinr'e roi.? frame .^t the same ttme When 
the see K r i.i^ '^pr^ ut^^ l jnri r.rown to .1 couple of 
ifH hrs v^r so in fit^u^ht. shouKi be e<^sy to choose 
t:ve tf\it Uxk of e(^i:ai si/e (Beans nupht be pood 
pla:^N to i.^se ) 

Onf*. tf.t^ i-i.ints .ue potted, they should be put in 
a ' lj<e Ah,ere tfie environmental factors {sunhght. 
tervjrr.auro etr ) aHI be the same for all five. Then 
at ret\j\u ir %**v,iK. we add varymg amounts of water 
to each pij^^t To the f^rst, the class could add. say, 
onv Mchth CUP. to tne sec ^nd. one fourth cup: and so 
on. inrreasinf' by an iMphth of a cup each time 
Choose any cotivenu^nt (UJantity of wa*er but be sure 
to mciease the amount proportion.illy m each of tfie 
five plants Acid the water every other day. or at some 
other interval, d t^xpenence suggests at^other pattern 
IS better 




After three ot four wf^eks. ot wtieriever the^e is 
:v:^fire.^b!o prowtfv measure the loaves of each }^Kint. 
taki' .jver.tpr U\d leopt^^ ^or each pl,mt. and then 
l^lcA the cJata in a w.^y similar to that for soil acidity. 
Wh.U ( CMK lusions. d any, can the class draw about 
tfie relationship of available water to leaf length? 
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III. Heredity 



As was mentioned in the introduction to this unit, 
heredity is the second large category which affects 
plant variation. For studying this unit in greater 
depth, see Population Variation, another unit of this 
series 

You might want to delve into this area further from 
an environmental standpoint. Darwin's concept of 
'1he survival of the fittest." for example, implies that 
the species or specimen which is fittest for his en- 
vironment IS the one which will prevail. The students 
could relate this to the two previous graphs which 
involve the correlation of two variables. For each 
variation which was recorded there was an optimum 
condition; leaf length was longest when certain other 
variables were existing in a certain quantity. How 
would the students explain the link between this in- 
formation and the fact that traits ultimately get 
transmitted through genes? 

It*s important for the children to understand that 
heredity is a separate phenomenon from environ- 
mental adaptation. Several traits, such as that of 
having blue eyes, are transmitted by hr.editary 
means, but provide no apparent aid in adaptation. 
For studying this ;jrea in greater detail, see Popula- 
tion Variation, another unit in this series. 
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THE ENVIRONMENTAL UNITS 



Below is a list of the first titles in the Environmental Discovery Series. 
The ones with order numbers next to them are available as of August, 1972. 
The others are in preparation and will be available in the coming weeks. 
Also, ten additional units will be announced soon. 

Next to the titles, we have suggested the grades for which each is most 
appropriate. We emphasize that these are suggested grade levels. The 
teacher is encouraged to adapt the activities to a wide range of grade levels, 
and subject areas depending upon the interests and abilities of the students. 





1 ilk' 


Grade 
levd 


Price 


Order 

No, 


litle 


Grade 
Level 


Price 




Plants m lht> C lassrtiom 




$L50 




Genetic Variation 


4^o 


1.50 




Vacant lot Studies 


5.0 


L50 


7*3 


Soil 


2-0 


$L50 




DiHcrenctfs in Livini^ Thmj^s 




1.00 


7^141 


Tiie Patterns and (.raphs 


12 


1,00 


7O034 


Shadows 


18 


1,00 


70150 


Plant Pu^?les 


i-t' 


1,50 


7O043 


Wind 






7*^lcO 


Brine Shrimp and Their Habitat 


1«5 


1,50 




Snow and he 




1,50 


"*3178 


Nature s Part in Art 




1,50 




Man s Habitat — Thv City 


40 


L50 


70212 


Contour Mapping 


4-0 


1,50 


7OC70 


Fish and Water Tempi^rature 


4^0 


hSO 




Chan^t m a Small Ecosystem 






7008^ 


Oaks* Atoms* Climato and Squirrds 


1 o 


L50 




T ransect Studies 






7^105 


Nature Hunt Sper. Ed» 


K 1 


LOO 




Stream Profiles 


4-0 






Sampling Button Populations 


3,0 


1.00 




Color and Change 


K 2 




7^114 


The R%\e and Fall of a Wast Community 








Outdoor Fun for Students 


1-12 





If you would like a free brochure describing activities in the individual units, write: 

The National Wildlife Federation 
Educational Servicing 
1412 16th Street, N.W, 
Washington, D. C. 20036 



Written and developed by: 






NWF 


MESF 


Karen Jostad 


John Cary Stone 


Edmund Bray 


Edward Landin 


James D. Davis 


Barbara Clark 


Richard Myshak 


Wendy Kay 


Robert Collins 


Michael Naylon 


Phil Nicholson 


joann Current 


Robert 0*Hara 


Tom ^ . Smith 


John Heitkamp 


Noreen Teachout 




David Jones 


Carl Vogt 
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